Chemopreventive effects of oral gallic acid feeding on tumor growth and progression in TRAMP mice.
Our recent studies have identified gallic acid as one of the major constituents of grape seed extract showing strong in vitro anticancer efficacy against human prostate cancer cells. Herein, for the first time, we established the in vivo chemopreventive efficacy of gallic acid against prostate cancer by evaluating its activity against prostate tumor growth and progression in transgenic adenocarcinoma of the mouse prostate (TRAMP) model. At 4 weeks of age, male TRAMP mice were fed with drinking water supplemented with 0.3% and 1% (w/v) gallic acid until 24 weeks of age. Positive control group was fed with regular drinking water for the same period. Our results showed that gallic acid-fed groups had a higher incidence of differentiated lower-grade prostatic tumors at the expense of strong decrease ( approximately 60%; P < 0.01) in poorly differentiated tumors. Immunohistochemical analysis of prostate tissue showed a decrease in proliferative index by 36% to 41% (P < 0.05) in 0.3% to 1% gallic acid-fed groups, with an increase in the apoptotic cells by 3-fold (P < 0.05). Further, both doses of gallic acid completely diminished the expression of Cdc2 in the prostatic tissue together with strong decrease in the expression of Cdk2, Cdk4, and Cdk6. The protein levels of cyclin B1 and E were also decreased by gallic acid feeding. Together, for the first time, we identified that oral gallic acid feeding inhibits prostate cancer growth and progression to advanced-stage adenocarcinoma in TRAMP mice via a strong suppression of cell cycle progression and cell proliferation and an increase in apoptosis.